Hyaluronan receptors are expressed on human malignant mesothelioma cells but not on normal mesothelial cells.
Hyaluronan-binding sites were demonstrated on the cell surface of three malignant mesothelioma cell lines derived from human tumors using either [3H]hyaluronan or fluorescein-tagged hyaluronan. No hyaluronan-binding activity was observed on normal human mesothelial cells. The absence of hyaluronan receptors on normal human mesothelial cells was not due to a down-regulation by endogenously synthesized hyaluronan, since no binding sites appeared when the cells were cultured under conditions known to suppress hyaluronan synthesis (in starvation medium containing either hydrocortisone or n-butyrate) or to degrade endogenously synthesized hyaluronan (in the presence of Streptomyces or testicular hyaluronidase). The binding of [3H]hyaluronan on mesothelioma cells could be partially inhibited by prior incubation of the cells with trypsin, indicating that the hyaluronan-binding site is a protein. The binding sites on human malignant mesothelioma cells were shown to be saturable with about 54,000 hyaluronan molecules (M(r) 1.4 x 10(6)) bound per cell with a Kd of 0.3 x 10(-9) M. The binding was specific for hyaluronan inasmuch as a number of other macromolecules gave negligible inhibition of the binding. High molecular weight preparations of hyaluronan inhibited the binding more effectively than low molecular weight preparations; hyaluronan oligosaccharides down to a length of six monosaccharide units showed competing activity. The hyaluronan receptor appeared to be related to CD44 (a cell surface glycoprotein previously suggested to function as a hyaluronan receptor) since Hermes-1 monoclonal antibodies which inhibit the binding of hyaluronan to CD44 blocked a major part of the binding of hyaluronan to the mesothelioma cells. However, there was no strict correlation between the hyaluronan-binding activity on the mesothelioma cell lines tested and the levels of CD44 molecules on their cell surface, suggesting that only a subfraction of the CD44 molecules bound hyaluronan or that other hyaluronan-binding proteins also exist on those cells. The presence of hyaluronan receptors on mesothelioma cells, but not on their normal counterparts, may be of importance for the migration of the transformed cells in hyaluronan-enriched matrices and for their ability to form metastases.